]undecane-8,11-diyl)bis(methylenecarbonyl)]di-Lphenylalanine
The title compound, C 33 H 36 N 2 O 8 , is the first example of a disubstituted peptidic pentacycloundecane (PCU) diol. The structure displays an array of inter-and intramolecular hydrogen bonding by both amide and alcohol functional groups. This hydrogen-bonding system connects the molecules into a three-dimensional network.
Related literature
For examples of PCU cage structures which exhibit C-C bond lengths that deviate from the norm, see: FlippenAnderson et al. (1991) N, 6 .0 3,10 .0 5,9 ]undecane-8,11-diyl)bis(methylenecarbonyl)]di-L-phenylalanine R. Karpoormath, P. Govender, H. G. Kruger, T. Govender and G. E. M. Maguire
Comment
The novel compound (I) was synthesized as a part of an ongoing project looking into the biological activity of cage compounds and their derivatives. It can be converted to a diacid and coupled to desired peptides as a potential HIV-1 protease inhibitor. The title compound (I) consists of a large apolar (lipophilic) hydrocarbon skeleton with polar amide and hydroxy units ( Fig.1) . (I) crystallized with four molecules in the asymmetric unit all of which show shortening and elongation of specific C-C bonds in the cage moiety as observed by previous authors (Flippen-Anderson et al., 1991; Linden et al., 2005; Kruger et al., 2005; Kruger et al., 2006 , Boyle et al., 2007a . The shortest C-C bond lengths in the cage occur between C1-C7, C1-C2, C4-C5 and C9-C10, with the values ranging between 1.499-1.533 Å. The longest C-C bond length is between C6-C11 with a value of 1.616 (3) Å. This is the first example of a bis-amino acid substituted pentacyloundecane diol reported. We believe it to be the primary example of a PCU diol with aromatic residues positioned close to the cage. As the phenylalanine derivative it is interesting to see that there are no obvious π-stacking contributions to the overall structure.
A striking aspect of the structure is its hydrogen bonding arrangements. In previous examples PCU diols were reported as being hydrogen bonded in both intra and intermolecular fashion giving rise to two-dimensional crystal planes (Vasquez et al., 2002) . In (I) there are several possibly sites for hydrogen bonding to occur and all of the centers do in fact take an active part. The hydrogen bonding arrangements can be seen in Fig (7) at the terminals of the two molecules (symmetry code; -x + 1/2, -y + 2, z -1/2). These interactions create the interlocking arrangements rendering the three dimensional expansion of the structure.
Experimental
A solution of PCU cage diol diacid (0.50 g, 1.7 mmol) in dry DCM (15 ml) was stirred at room temperature for 5 min. To this mixture was added tert-butyl 2-amino-3-phenylpropanoate (1.50 g, 6.8 mmol) and cooled in ice water bath and stirred for 5 min. To the above cooled mixture was added HATU (3.24 g, 8.5 mmol) followed by DIPEA (2.4 ml, 13.6 mmol) as a base. The solution was then slowly brought to room temperature and stirred for 6 h. The crude reaction mixtures was washed with water (100 ml) and then with 10% HCL (100 ml). The organic layer was dried over anhydrous sodium sulfate (Na 2 SO 4 ) and filtered. The crude product was evaporated to dryness under vacuum using a teflon pump at 40 °C to obtain thick yellow oil. This crude oily product was further dissolved in DCM and TFA (1:1) solvent mixture and stirred overnight.
TFA was removed by bubbling air through the peptide and the remaining DCM was removed under vacuum at 30°C. The product was obtained as a yellow oil which was purified by preparative HPLC and solid phase extraction. Crystallization 
Refinement
The crystal structure was solved by direct methods using SHELXS (Sheldrick, 2008) . Non-hydrogen atoms were first refined isotropically followed by anisotropic refinement by full matrix least-squares calculations based on F 2 using SHELXL (Sheldrick, 2008) using the graphics interface X-SEED (Barbour, 2001) . Hydrogen atoms, first located in the difference map, were positioned geometrically and allowed to ride on their respective parent atoms, with C-H bond lengths of 1.00
(CH), 0.99 (CH 2 ), or 0.98 (CH 3 ). They were then refined with a riding model with U iso (H) = 1.5U eq (CH 3 ) and U iso (H) = 1.2U eq (X) for X = CH or CH 2 .
Figures Fig. 1 . Molecular structure of (1) showing numbering scheme with all hydrogen atoms omitted for clarity. All non-hydrogen atoms are shown as ellipsoids with probability level of 40%. N, 6 .0 3, 10 .0 
Special details
Experimental. Half sphere of data collected using COLLECT strategy (Nonius, 2000) . Crystal to detector distance = 45 mm; combination of φ and ω scans of 1.2°, 80 s per °, 2 iterations. 
